An opsin mutant with increased thermal stability.
This report describes the biochemical characterization of a double mutant of rhodopsin (N2C,D282C) in which Cys residues engineered into the protein at positions 2 (in the amino-terminal extracellular domain) and 282 (in the extracellular loop between transmembrane helices 6 and 7) are shown to form a disulfide bond and increase the thermal stability of the unliganded or opsin form of the protein. Wild-type opsin does not survive detergent solubilization and purification at pH 7.5 and 25 degrees C. In contrast, the N2C,D282C mutant opsin survives the purification protocol and loses less than 50% activity after incubation for 20 days under the same conditions. Less than 5% is lost after 20 days at 4 degrees C. While the disulfide bond clearly has a dramatic effect on protein stability, it has a minor impact on the activity of the pigment. The MII lifetime of the mutant (6.6 min) is similar to that of the wild type (7.9 min), and the specific activity of the light-activated mutant for activation of transducin is within 20% of the wild-type activity. Therefore, it seems likely that the disulfide bond does not perturb greatly the structure of the protein. For these reasons, we anticipate that the mutant may be of use in detailed kinetic and mechanistic investigations of the ligand binding reaction and for crystallization trials involving recombinant rhodopsin, especially the unliganded opsin form of the protein.